Glucosamine inhibits lipopolysaccharide-stimulated inducible nitric oxide synthase induction by inhibiting expression of NF-kappaB/Rel proteins at the mRNA and protein levels.
Expression of inducible nitric oxide synthase (iNOS) protein by lipopolysaccharide (LPS) in BV2 microglia cells increased in a biphasic manner. Glucosamine (GlcN) selectively suppressed the late- but not early-stage iNOS response to LPS. Prolonged induction of iNOS expression by LPS was inhibited by cycloheximide, suggesting that de novo protein synthesis was required. Late-phase activation of nuclear factor-kappaB (NF-κB) activity required for sustained iNOS induction. Nuclear translocation and DNA binding of NF-κB, and Rel proteins expressions were inhibited by GlcN at later time points but not upon immediate early-stage activation by LPS. We show that GlcN selectively inhibits sustained iNOS induction by inhibiting Rel protein expression at both the mRNA and protein levels; such expression is required for prolonged iNOS induction by LPS. Our results provide mechanistic evidence that GlcN regulates inflammation, represented by iNOS. The implication of these results is that GlcN may be a potent transcriptional regulator of iNOS and other genes involved in the general inflammation process.